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WHAT IS CLAIMED IS; 

1. A mobile commiisnication system comprising: 
transmission contisx>l means for providing a vacant period, 

in which no communication oata is present, in one or more of 
communication frames, and inseisting a first control signal for 
maintaining a communication quallsty in said vacant period. 

2. A mobile communication system as set forth in claim 1, 
wherein said transmission control means inserts said first 
control signal at a predetermined time interval. 

3. i^Nmobile communication system as set forth in claim 2, 
wherein said time interval is set to be longer than a time 
interval of said first control signal in a communication mode 
where transmissib^ data are present in said communication 
frame. 

4. A mobile communicatio^Ksystem as set forth in claim 1, 
wherein said transmission cental means provides a vacant 
period from a timing immediately af t^r a second control signal 
for maintaining communication quality, 



5. A mobile communicat 

transmission cont 
in which no commun 



ion system comprising: 



tisp[.)^ans for providing a vacant period, 

icaticm data is 



.s present, in one or more of 



• 
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communication frames fro 




ming immediately after a second 



control signal for mainnEaining communication quality. 



6. A mobile conmiunication system as set forth in claim 1, 
wherein said transmission control means transmits a third 
control signal for \maintaining communication quality 
immediately after end of s^d vacant period. 



A mobile communication system as set forth in claim 1^ 



10 wherein said first cont^-* 
be used for demodulat 




signal includes a pilot signal to 
of the communication data or a 



transmission power control for a forward link 



8. A inobile communication system as set forth in claim 5, 
15 wherein saiH^ second control signal includes a pilot signal to 

be used for d'fetinodulation of the communication data or a 
transmission powervcontrol for a forward link. 

9. A mobile communication system as set forth in claim 6, 
2 0 wherein said third control s^nal includes a pilot signal to 

be used for demodulation of rae communication data or a 
transmission power control for a fbrward link. 



10. A mobile communicat 



25 wherein said first control" 




^stem as set forth in claim 1, 
al includes a transmission power 
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control information fca^Hfeverse link. 



11. A mobile communsU:ation system as set forth in claim 5/ 
wherein said second conti^Ql signal includes a transmission 
power control information for jseverse link. 



10 



12. A mobile communication system as set forth in claim 6^ 
wherein said third control signal includes a transmission power 
control information for reverse link. 

13. A mobile communication system as set forth in claim 1, 
wherein said first control slignal includes a pilot signal to 
be used for demodulation ./offi>the communication data or a 



transmission power conX 



15 transmission power control information for reverse link. 



for a forward link and a 



14. A mobiite communication system as set forth in claim 5, 
wherein said second control signal includes a pilot signal to 
be used for demodiilation of the communication data or a 
20 transmission power control for a forward link and a 
transmission power control information for reverse link. 



15. A mobile communication syb±:em as set forth in claim 6, 
wherein said third control signal rtK:ludes a pilot signal to 
2 5 be used for demodulation of the comhuinication data or a 
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transmission power aontrol for a forward link and a 
transmission power control information for reverse link. 

16. A mobile communication system comprising: 

5 transmission control means for providing a vacant period 

in which no communication data is present, in one or more of 
communication frames, from a timing immediately after a second 
control signal for maintaining a communication quality, and 
transmitting a third control signal for maintaining the 
10 communication quality immediately after end of said vacant 
period, 

each of said second and third control signals being a 
pilot signal to be used- for demodulation of the communication 
data or a ^rans mi s s jon ^owef^^ a forward link. 

15 

17. A mobile communication system comprising: 
transmission control means for providing a vacant period 

in which no communication data is present, in one or more of 
communication frames, from a timing immediately after a second 
20 control signal for maintaining a communication quality, and 
transmitting a third control signal for maintaining the 
communication quality immediately after end of said vacant 
period, 

said second control signal being a transmission power 
2 5 control for a reverse link and third control signal being a 



- 38 - 



pilot signal to be used for demodulation of the conununication 



data or a transmission power control for a forward link. 

18, A mobile communication system as set forth in claim 1, 
wherein said vacant period is provided by compressing a 
transmission data in communication in a time link. 

19. A mobile communication system as set forth in claim 1, 



wherein a communication mode is /switched into a mpde where said 
vacant period is provided at a predetermined time interval. 

20. A mobile communication system as set forth in claim 1, 
wherein a communication mode is switched into a mode where said 
vacant period is provided by issuing a notice from said base 
station to said mobile station. 

21. A mobile communication system as set forth in claim 1, 
wherein a communication mode is switched into a mode where said 
vacant period is provided by issuing a notice to said mobile 
station depending upon a link quality condition measured in 
said base station. 




22. A mobile communication system as set forth in claim 1^ 
wherein a communication mode is switched into a mode where said 
vacant period is provided by issuing a notice to said mobile 
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station depending upon a congestion condition measured in said 
base station. 

23. A mobile communication system as set forth in claim 1^ 
5 wherein a communication mode is switched into a mode where said 

vacant period is provided by issuing a notice from said mobile 
station to said base station. 

24. A mobile communication system as set forth in claim 1, 
10 wherein a communication mode is switched into a mode where said 

vacant period is provided by issuing a notice to said base 
station depending upon a link guality condition measured in 
said mobile station. 

15 25. A comiiu5Tu.cation control method comprising: 

a step of ^^j^oviding a vacant period, in which no 
communication data is po^sent, in one or more of communication 
frames,, and X,^^ 

a step of inserting first control signal for 
2 0 maintaining a communication qualitySin said vacant period, for 
Lr ttiitiml"S s ion . — -^^^X— 

26. A communication control method as set forth in claim 25, 
wherein said first control signal is inserted at a 
2 5 predetermined time interval. 
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27. \A communication control method as set forth in claim 26, 
whereinXsaid time interval is set to be longer than a time 
interval of said first control signal in a communication mode 
where transmission data are present in said communication 
frame . 



10 



28. A communicaticxn control method as set forth in claim 25, 
wherein in said step of ^oviding the vacant period, said vacant 
period is provided immediately after a second control signal 
for maintaining communicatioia quality . 



15 



20 



29. A communication control method comprising: 

a step of transmitting a second control signal for 
maintaining a communication quality in one or more of 
communication frames ; 

a step of provi\^4\j a vacant period, in which no 
communication data is predent, at a timing immediately after 
said second control signa^. 

30. A communication control method as set forth in claim 25, 
wherein a third control signaJN^r maintaining communication 
quality, at a timing immediately af'fce^ said vacant period, 



25 31. A communication contrfoairtethod as set forth in claim 25, 
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wherein said first controL^ignal includes a pilot signal to 
be used for demodulation,.,^^ the communication data or a 

.„..„.... _ ...„.y ,„ . ,™„ ..... 

32. \a communication control method as set forth in claim 29, 
wher^inNsaid second control signal includes a pilot signal to 
be used fbr demodulation of the communication data or a 
transmission \power control for a forward link. 

10 33. A communication control method as set forth in claim 30, 
wherein said third corvtrol signal includes a pilot signal to 
be used for demodulation of the communication data or a 
transmission power controlNfor a forward link. 



15 34. A communication 
wherein said first con 
control information 




ol method as set forth in claim 25, 
signal includes a transmission power 
reverse link. 



35. A communicatrism control method as set forth in claim 29, 
20 wherein said second cmvtrol signal includes a transmission 
power control information f^iureverse link. 



^36. A communication control method as set forth in claim 30, 
wherein said third control signal includes a transmission power 
25 control information for reverse link. 
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37. A communication control method as set forth in claim 25, 
wherein said first control sigtial includes a pilot signal to 



be used for demodulation 



5 transmission power control 
transmission power control 



he communication data or a 



:or a forward link and a 



Lnformation for reverse link. 



38. "i^^ communication control method as set forth in claim 29, 
wherein siaid second control signal includes a pilot signal to 

10 be used foi\ demodulation of the communication data or a 
transmission ^ower control for a forward link and a 
transmission power control information for reverse link. 

39. A mobile communic^ion system as set forth in claim 30^ 
15 wherein said third control^signal includes a pilot signal to 

be used for demodulation of\the communication data or a 
transmission power control forv a forward link and a 
transmission power control information for reverse link. 



20 40. A communication control method comprising: 

a step of providing a vacant period in which no 
communication data is present, in one or more of communication 
frames, from a timing immediately after a second control signal 
for maintaining a communication quality, and transmitting a 

25 third control signal for maintaining the communication quality 



m 
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immediately after end of said vacant period, 

each of said second and third control signals being a 
pilot signal to be used for demodulation of the communication 
data or a transmission power control for a forward link, 

5 

41. A communication control method comprising: 

a step of providing a vacant period in which no 
communication data is present, in one or more of communication 
frames, from a timing immediately after a second control signal 

10 for maintaining a communication quality, and transmitting a 
third control signal for maintaining the communication quality 
immediately after end of said vacant period, 

said second control signal being a transmission power 
control for a reverse link and third control signal being a 

15 pilot signal to be used for demodulation of the communication 
data or a transmission power control for a forward link. 

42. A communication control method as set forth in claim 25, 
wherein said vacant period is provided by compressing a 

2 0 transmission data in communication in a time direction. 

43. A communication control method as set forth in claim 25, 
wherein a communication mode is'^^ltched)into a mode where said 
vacant period is provided at a predetermined time interval. 



25 
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44, A communication control method as set forth in claim 25, 



wherein a communication mode i^switched J:nto a mode where said 



vacant period is provided by issuing a~ notice from said base 
station to said mobile station. 

45. A communication control method as set forth in claim 25, 
wherein a communication mode L^^^^^ch^j^ into a mode where said 
vacant period is provided by issuing a notice to said mobile 
station depending upon a link quality condition measured in 
said base station . 

46. A communication control method as set forth in claim 25, 
wherein a communication mode i^ swi^ hed^nto a mode where said 
vacant period is provided by issuing a notice to said mobile 
station depending upon a congestion condition measured in said 
base station. 

47. A communication control method as set forth in claim 25, 
wherein a communication mode is^^^s^^^hed^nto a mode where said 
vacant period is provided by issuing a notice from said mobile 
station to said base station. 




48. A communication control method as set forth in claim 25, 
wherein a communication mode is (^^^ched^into a mode where said 
vacant period is provided by issuing a notice to said base 





10 
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station depending upon a link quality condition measured in 
said mobile station. 

49. A base stat\pn in a mobile communication system, 
comprising: 

transmission contr6l means for providing a vacant period, 
in which no communication data is present, in one or more of 
communication frames, and inserting a first control signal for 
maintaining a communication qualiW in said vacant period. 

50. A base station as set forth in claim 49, wherein said 
transmission control means inserts said first control signal 
at a predetermined time interval. 




15 51. A base station a^s^et forth in claim 50, wherein said 
time interval is set to be iiy^ea:^ than a time interval of said 
first control signal. 



20 




52. A base station as set forth in cla'S^{n 49, wherein said 
transmission control means provides a vacan€\period from a 
timing immediately after a second control ^^gnal for 
reajrtTiraining Comiiiun iccALiou quallLy ; 



53. A base station in 
2 5 ^jgOH ^isiii -^ : 



arAfiobile communication system, 

1/ ' 
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transmission control n/eans for providing a vacant period ^ 
in which no communicatio/i is present, in one or more of 

communication frames frtt^rff /a/timing immediately after a second 
control signal for maintaining communication quality. 




54. A base statiorfsas set forth in claim 49, wherein said 
transmission control meahs transmits a third control signal 
for maintaining communication^quality immediately after end 



10 




15 



20 



55, 



A base station as set /forth in claim 49, wherein said 



first control signal incl 
demodulation of the commu 




id^J^a pilot signal to be used for 
Lon data or a transmission power 



control for a forward link 



56. A^ase station as set forth in claim 53, wherein said 
second contis;ol signal includes a pilot signal to be used for 
demodulation of xhe communication data or a transmission power 
control for a forward link. 

57. A base station as sfe^ forth in claim 54, wherein said 
third control signal includesNa pilot signal to be used for 
demodulation of the communication d^a or a transmission power 
j control f er— a— forwaird-^-d 



25 
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58. A base station as set forth in claim 49, wherein said 
first control signal includes a transmission power control 
information for reverse link. 

59. A base station as\set forth in claim 53, wherein said 
second control signal includes a transmission power control 
irR^o xmdLioii lor reve rse link. 



60. A base station as set forth in claim 54, wherein said 
10 third control signal includes a transmission power control 
information for reverse link. 



61. A base station as set forth in claim 49, wherein said 
first control signal includes a pilot signal to be used for 



15 demodulation of the commu 
control for a forward lin] 
information for reverse li\n 




on data or a transmission power 
d a transmission power control 



62. A ba^ station as set forth in claim 53, wherein said 
20 second controlNgignal includes a pilot signal to be used for 
demodulation of thescommunication data or a transmission power 
control for a forward^J^nk and a transmission power control 
information for reverse lii 



25 63. A base station as set forth rii claim 54, wherein said 



- 48 - 

third control signal \Lncludes a pilot signal to be used for 
demodulation of the coimuh^xiation data or a transmission power 
control for a forward link an^^*^ transmission power control 
^ information for rev e me r inTcT 

64. A base station in a mobile communication system, 
comprising: 

transmission control means for providing a vacant period 
in which no communication data is present, in one or more of 



10 communication frames, from a timingO-mmediately after a second 



control signal for maintaining a communication quality, and 
transmitting a third control signal for maintaining the 
communication quality immediately after end of said vacant 
period, 

15 each of said second and third control signals being a 

pilot signal to be used for demodulation of the communication 
data or a transmission power control for a forward link. 

65. A base station in a mobile communication system, 

20 comprising: 

transmission control means for providing a vacant period 
in which no communication data is present, in one or more of 
communication frames, from a timing immediately after a second 
control signal for maintaining a communication quality, and 

2 5 transmitting a third control signal for maintaining the 
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communication quality immediately after end of said vacant 
period, 

said second control signal being a transmission power 
control for a reverse link and third control signal being a 
pilot signal to be used for demodulation of the communication 
data or a transmission power control for a forward link. 

66. A base station as set forth in claim 49, wherein said 
vacant period is provided by compressing a transmission data 
in communication in a time direction. 

67. A base station as set forth in claim 49, wherein a 



communication mode is^'^witched into a mode where said vacant 



period is provided at a predetermined time interval. 

68. A base station as set forth in claim 49, wherein a 
communication mode is switched into a mode where said vacant 
period is provided by issuing a notice from said base station 
to said mobile station. 

69. A base station as set forth in claim 49, wherein a 
communication mode is switched into a mode where said vacant 
period is provided by issuing a notice to said mobile station 
depending upon a link quality condition measured in said base 
station. 
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70. A base station as set forth in claim 49, wherein a 
communication mode is switched into a mode where said vacant 
period is provided by issuing a notice to said mobile station 

5 depending upon a congestion condition measured in said base 
station. 

71. A base station as set forth in claim 49, wherein a 
communication mode is switched into a mode where said vacant 

10 period is provided by issuing a notice from said mobile station 
to said base station. 

72. ^ mobile station in a mobile communication system, 
comprising: 

15 qualitsy measuring means for receiving a first control 

signal for maintaining a communication quality transmitted in 
a vacant period in\which no communication data is present, in 
one or more of communication frames and measuring a reception 
quality on the basis of said first control signal; and 

2 0 transmitting means ^^r generating and transmitting a 

transmission power control isnformation for a forward link 
according to said reception quality - 

73. A mobile station in a mobile cortwmnication system. 
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d^odulation means for receiving a first control signal 
for maintaining a communication quality transmitted in a vacant 
period in\which no communication data is present^ in one or 
more of conmiunication frames and demodulating a communication 
data using the first control signal. 




74. A mobile^ station in a mobile communication system, 
comprising: 

means for\ receiving a first control signal for 
10 maintaining a communication quality transmitted in a vacant 
period in which noncommunication data is present, in one or 
more of communication frames and controlling a transmission 
power in a reverse link according to said first control signal. 



15 75. A mobile station\ in a mobile communication system, 
comprising : 

quality measuring me^ns for receiving a second control 
signal for maintaining a comniunication quality transmitted at 
a timing immediately before \a vacant period in which no 
20 communication data is present, in one or more of communication 
frames and measuring a reception quality on the basis of said 
second control signal; and 

transmitting means for gener^ing and transmitting a 
transmission power control informati^^n for a forward link 
2 5 -ttcuuiding ro said rece{ 



# # 
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A mobile station in a mobile communication system, 
comprising: 

\demodulation means for receiving a second control signal 
for maintaining a communication quality transmitted at a timing 
immediately before a vacant period in which no communication 
data is present, in one or more of communication frames and 
demodulating\a communication data using said second control 
signal . 

77. A mobile sl^tion in a mobile communication system, 
comprising : 

means for receiving a second control signal for 
maintaining a communication quality transmitted at a timing 
15 immediately before a vacav^t period in which no communication 

data is present, in one or\more of communication frames and 

\ 

V 

controlling a transmission power in a reverse link on the basis 
of said second control signal. ^ 



10 



20 78. A mobile station in a mobile communication system, 
comprising : 

quality measuring means for receiVing a second control 
signal for maintaining a communication quaiity transmitted at 
a timing immediately before a vacant pekiod in which no 
2 5 communication data is present, in one or more of communication 
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fVames and receiving a third control signal for maintaining 
the. communication quality transmitted at a timing immediately 
after said vacant period^ and measuring a reception quality 
on thev basis of said second or third control signal; and 
5 transmitting means for generating and transmitting a 

transmission power control information for a forward link 
according t.o said reception quality. 

79. A mobill^ station in a mobile communication system, 

10 comprising: 

demodulation means for receiving a second control signal 
for maintaining a c\Dmmunication quality transmitted at a timing 
immediately before 4 vacant period in which no communication 
data is present, in one or more of communication frames and 

15 receiving a third control signal for maintaining the 
communication quality transmitted at a timing immediately 
after said vacant period, an<J^demodulating a communication data 

using said second or third ciontrol signal. 

\ 

2 0 80. A mobile station in a m^ile communication system, 
comprising: 

quality measuring means for reVieiving a second control 
signal for maintaining a communicationXquality transmitted at 
a timing immediately before a vacantX period in which no 
2 5 communication data is present, in one or more of communication 
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\ frames and receiving a third control signal for maintaining 
\ the communication quality transmitted at a timing immediately 
kfter said vacant period, and measuring a reception quality 
on\the basis of said third control signal; 
5 \ transmitting means for generating and transmitting a 

transmission power control information for a forward link 
according to said reception quality; and 

means for controlling a transmission power in a reverse 
link on the basis of said second control signal. 
10 \ 

81. A mobile station in a mobile communication system, 
comprising: \ 

demodulation means for receiving a second control signal 
for maintaining a ccmununication quality transmitted at a timing 
15 immediately before ayvacant period in which no communication 
data is present, in orie or more of communication frames and 
receiving a third coritrol signal for maintaining the 
communication quality transmitted at a timing immediately 
after said vacant period, andMemodulating a communication data 
20 using said third control sign&l; and 

means for controlling a transmission power in a reverse 
link on the basis of said second <2ontrol signal. 



82. A mobile station in a mobile c^prnmunication system. 
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\demodulation means for receiving a second control signal 
for maiirtaining a communication quality transmitted at a timing 
immediate\y before a vacant period in which no communication 
data is present, in one or more of communication frames and 
receiving a \third control signal for maintaining the 
communication qiaality transmitted at a timing immediately 
after said vacant pVriod, and demodulating a communication data 
using said third control signal; 

quality measuring means for measuring a reception 
quality on the basis of s^id third control signal; 

transmitting means fozv generating and transmitting a 
transmission power control information in a forward link 
according to the reception quality^ and 

means for controlling a transmission power in a reverse 
link on the basis of said second contr<H signal. 



83. A mobile station as set forth in claim 72, wherein said 



first control signal inc 
demodulation of the commu 



iudes a pilot signal to be used for 
ication data or a transmission power 



control for a forward link. 



84. A mobile station as 
second control signal in 
demodulation of the co 
control for a forward link 




rth in claim 75, wherein said 
es a pilot signal to be used for 
ation data or a transmission power 
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\ 



10 



85. A mobile station as 



set forth in claim 78^ wherein said 
third control signal inclides a pilot signal to be used for 
demodulation of the commun Lcation data or a transmission power 
control for a forward line. 



86. A mobile station as t\ 
first control signal incl 
information for reverse 1 



et forth in claim 72, wherein said 
les a transmission power control 



87. A mobile station as sat forth in claim 75, wherein said 
second control signal incluojes a transmission power control 
information for reverse linl 



15 88. ASmobile station as set forth in claim 72, wherein said 
first cental signal includes a pilot signal to be used for 
demodulation of the communication data or a transmission powfer 
control for a forward link and a transmission power control 
information for reverse link. 

20 

89. A mobile station as ^t forth in claim 75, wherein said 
second control signal includesya pilot signal to be used for 
demodulation of the communication qata or a transmission power 
control for a forward link and a transmission power control 
2 5 j ri if o imcttion fo r reverse link. 
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90. A mobil^station as set forth in claim 78, wherein said 
third control sigqal includes a pilot signal to be used for 
demodulation of the comittwmication data or a transmission power 
control for a forward link al^ a transmission power control 



rmation for reverse link. 



91. A mobile station as set forth in claim 72, wherein said 
vacant period is provided by compressing a transmission data 
10 in communication in a time direction. 



15 



20 



92. A mobile station as set forth in claim 72, wherein a 



communicatiofT^mode is switcj:^^ into a mode where said vacant 



period is provided at a predetermined time interval. 



93. A mobile station as set forth in claim 72, wherein a 



communication mode ^sVswit^h^d^ into a mode where said vacant 
period is provided by issuing a notice from 'said base station 
to said mobile station. 

94. A mobile station as set forth in claim 72, wherein a 




communication mode is switched irito a mode where said vacant 



period is provided by issuing a notice from said mobile station 
to said base station. 



25 



r 
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95. A mobile station as set forth in claim 12, wherein a 
communication mode ^ir^^^^^ch^ into a mode where said vacant 
period is provided by issuing a notice to said base station 
depending upon a link quality condition measured in said mobile 
5 station. 





